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IN THE CLAIMS 



/// 



~ (F rcviuiu>ly Auiuul ed) A method of making mesoporous si^fca materials, 

comprising the steps of 

(a) combining a silica precursor with an aqueous solvent, an acid and a 
surfactant having an ammonium cation into a silica precursor solution, 

(b) templating the silica precursor with the surfactant and obtaining the 
mesoporous material from the templated silica precursor, 

(c) forming said silica precursor solution mU6 a preform; and 

(d) rapidly evaporating said aqueous solveftt from said preform for 
obtaining the mesoporous material, wherein the improvement comprises: 

T^f (e) providing said aqueous solvent in pi amount resulting in complete 

hydrolysis and providing said acid in an amount maintaining a hydrolyzed precursor and 
avoiding gelation or precipitation; and 

(f) providing said surfactant and/&aid silica precursor in a mole ratio that is 
above a lower mole ratio that produces a non-pgfous silica phase and below an upper mole 
ratio that produces a lamellar phase. 

jf. (Q»gittal) The method as recited in claim 1, wherein said lower mole ratio is 
about 0,05. ^ 

X (Original) The method /s recited in claim 1, wherein said upper mole ratio is 
about 0.3. 

(-GrigiTiat) The method as recited in claim 1, wherein said acid is added in an 
amount resulting in a pH of ssfid silica precursor solution of from about 1 to about 4. 

^ (Grigmai) The method as recited in claim 4, wherein said pH is about 2. 

y&ttg^ 'ihe method as recited in claim 1 , wherein the step of forming 
includes diluting w^th an alcohol, 

s?? (Oriflinrri) The method as recited in claim 6, wherein said alcohol is ethanol. 
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^ (Origmal) The method as recited in claim 1 , Werein said aqueous solvent, 
said acid, and said surfactant are premixed before combiru/g with said silica precursor. 

jf (Original) The method as recited in claim /, wherein said mesoporous material 
is in a geometric form selected from the group consisting of fiber, powder, and film. 

y6. ( Orig i na l) The method as recited in c\Jm 1 > wherein said forming is spin- 
casting. 

^f. (Origiaa*) The method as recited myblaim 1 , wherein said forming is spraying. 

' J&. (drigitta*) The method as recited /n claim 1 , further comprising adding a pre- 
polymer or a polymer to said silica precursor Solution making a pituitous mixture. 

y$. (Original) Th^method as reci/ed in claim 1, wherein said forming is drawing. 

^ (Qrigmal) The method as refcited in claim 1, wherein said formmg is 
squeegeeing. 

>< (©Rgift&l) The method fs recited in claim l s further comprising the step of 
adding a metal compound to the silica precursor solution. 

* (Qsigift&l) The method as recited in claim 15, wherein said metal compound is 

selected from the group consisting of metal halide, metal nitrate, and combinations thereof. 

y£ (©TTgmal) The Method as recited in claim 1 6, wherein said metal halide is a 
metal chloride. 

/; < ' yg m (Original) The method as recited in claim 1 6, wherein said metal is selected 
from the group of aluminum, iron and combinations thereof 

y£ (Oa^nal/ The method as recited in claim 1, wherein said silica precursor is an 
alkoxide silica precursor or a tetrachlorosilane. 
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> * )/&. (Ok^rtiA) The method as recited in claim I , wherevft said aqueous solvent 
amount is characterized by a ratio of said aqueous solvent to saffl silica precursor of about 7. 

^2t . (Original) The method as recited in claim 1 , wHerein said acid amount is 
characterized by a ratio of said acid to said silica precursor df about 0.1. 

( Oii g i u al) The method as recited in claim l/ further comprising adding i 
swelling agent to the silica precursor solution. 



yf. (Giigkwd) The method as recited in claith 22, wherein said swelling agent is 



4* 



il 



1 ,3,5-trimethylbenzene. 

pA. (Qegimtt) The method as recited in ofiaim l s further comprising the step of 
calcining the mcsoporous material. / 

^ (G«gifi*l) A method of making a riesoporous silica film, comprising the steps 

of 

(a) combining a silica precur/or with an aqueous solvent, an acid and a 
surfactant having an ammonium cation into ej silica precursor solution, 

(b) templating the silica precursor with the surfactant and obtaining the 
mesoporous material from the templated silica precursor, 

(c) forming said silica precursor into a preform; and 

(d) rapidly evaporating /aid aqueous solvent from said preform for 
obtaining the mesoporous material, whdtein the improvement comprises: 

(i) said silicayprecursor is tetraethoxysilane; 

(ii) providing said aqueous solvent in a superstoichiometric amount 
and providing said acid in an amount maintaining a hydrolyzed precursor and avoiding 
gelation or precipitation; 

(iii) providing said surfactant and said silica precursor in a mole 
ratio that is above a lower molafcitio that produces a non-porous silica phase and below and 
upper mole ratio that produce/ a lamellar phase; and 

(iv) /aid forming includes diluting with an alcohol. 



09/481,988 



PAGE 4 of 12 



DO. NO. 1941-70 



Received from < 5032744622 > at 3/27103 7:11:21 PM [Eastern Standard Time} 



MAR-27-2003 THU 04:14 PM MnroER JOHNSON 



FAX NO. 501PT44622 



D^4 



0^ 



2^. (Qrigkial) The method as recited in claim 26, Anther comprising adding a 
pre-polymer or a polymer to said silica precursor solution making a pituitous mixture. 

j/i. (Original) The method as recited in claim 26, wherein said rapidly evaporating 
by spin-casting- 



(P ie viD it s4 y -Added) A method of makings mesoporous film on a substrate, the 

method comprising the steps of: 

(a) combining a silica precursor witjl an aqueous solvent, an acid catalyst 
and an ammonium cationic surfactant into a precursor solution; 

(b) dispensing said precursor solution onto the substrate; 

(c) forming a film by evaporation of the solvent in less than 5 minutes; and 

(d) heating the film on the substrate to a temperature sufficient to 
decompose the surfactant, thereby producing a rfesoporous film on the substrate. 

^rf (Pi uviouflly Added) The method hf claim 40 wherein the precursor solution is 
a silica precursor solution and wherein the su/factant and the silica precursor solution are in 
a mole ratio that is above a lower mole ratio ithat produces a non-mesoporous silica phase 
and below an upper mole ratio that producds a lamellar phase. 

j / 

(P rev i ou sl y Addod) A process to form mesostructured films, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, an 
aqueous solvent, an ammonium cationifc surfactant and an acid catalyst; and 

(b) depositing the precursor sol on a substrate wherein evaporation of 
solvent and water in less than 5 mimjfes causes the formation of said mesostructured films 
on the substrate surface. 

y£ (frovioufliy Added) /The process of claim 58 wherein the aqueous solvent and 
the catalyst are provided in amoi^its that maintain a hydrolyzed precursor sol while avoiding 
gelation or precipitation. 

^ ( Prev i o u s l y Adffid ) The process of claim 58 wherein the soluble source of 
silica is a silica precursor alktoxide or tetrachlorosilane and wherein the surfactant and the 
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soluble source of silica are in a mole ratio that is above a Wer mole ratio that produces a 
non-porous silica phase and below an upper mole ratio tha/produces a lamellar phase. 

&$. (Previously Added) The process ofclaim>58, wherein the ammonium cationic 
surfactant further includes alkyl triethylammonium cr/oride or bromide surfactants with 
different chain lengths. 

. j6. (PrevwttsrjrAdded) The process of ytlaim 58, further comprising the step of 
calcining said film at 450*C. 

y{ . (Previously Added) The process of claim 58, wherein the precursor sol i s 
deposited on a substrate by spin coating. 

y£. (PfwiuublyiWitudud) Th/process of claim 58, wherein said soluble source of 
silicais an alkoxide sihca precursor orAetrachlorosilane. 

, 4 \~ 'I 

t4. (Piovio'ucly Amended)/ A process to form a mesoporous structure, compnsmg: 

(a) preparing a precursor sol containing a soluble source of silica, an 
alcohol and water solvent, an ammonium cationic surfactant, and an acid catalyst, wherein 
said solvent is provided in an an/ount resulting in complete hydrolysis and said acid catalyst 
is in an amount to maintain a h^drolyzed precursor and to avoid gelation or precipitation in 

said precursor sol; 

(b) forming/the precursor sol into a preform; 

(c) evaporating said solvent from the preform at a rate that forms a 

mesostructured material; and 

(d) calcining the mesostructured material to form a mesoporous structure. 

/ ^ ; J/6. (ggovuouaiy Added) The process of claim 79, wherein said precursor sol 

contains alcohol whion is a byproduct of hydrolysis, and said mesoporous structure is a film. 

^ (Provrouoiy Added) The process of claim 79, wherein said preform is a 
droplet, said alcohol is a byproduct of hydrolysis, and said sol is spray dried to form a 
powder. 
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..j ^ (Frevio**sly- Addod ) The process of claim 79, wherenft said drying 
preformed in less than 5 minutes. 



is 



j£ m (Previously Amended) The process of claim 79, \|f herein said precursor sol 
contains dilutant alcohol, and wherein the mesoporous structure is a film. 

^4 (Previously Added) A process to form a mofeoporous structure, comprising: 

(a) preparing a precursor sol containing k soluble source of silica, an 
alcohol and water solvent, an ammonium cationic surfactant, and an acid catalyst, wherein 
said solvent is provided in an amount resulting in compete hydrolysis and said acid is in 
amount to maintain a hydrolyzed precursor and to avc^d gelation or precipitation in said 
precursor sol; 

(b) forming the precursor sol into preform; 

(c) evaporating said solvent fronythe preform at a rate that forms a 
mesostructured material, wherein said mesostrucfored material contains surfactant; and 

(d) calcining the mesostmcturafl material to form a mesoporous structure. 

j/$ 9 (F ieFlu xreiy- Amended ) A procpss to form a mesostructure, comprising: 

(a) preparing a precursor sdf containing a soluble source of silica, water 
and alcohol solvent, an ammonium catiotiitf surfactant and an acid catalyst; and 

(b) evaporating said solv/nt in less than 5 minutes to cause the formation of 
a mesostructure, wherein said mesostructtire contains surfactant. 



(ri'iviQUQly Added) Thfe process of claim 79, wherein the said precursor sol 
contains alcohol which is a byproduc/ of hydrolysis, and wherein said mesostructure is a 
film. 



(Previously Addam The process of claim 79, wherein said preform is a 
droplet^ wherein said alcohol is / byproduct of hydrolysis, and wherein said precursor sol is 
spray dried. 
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(Pfevi^sl^^Added) The process of claim 79/wherein said evaporating is 
performed in less than 5 minutes. 

yf. (Previ^*^^ The process ofcttim 79, wherein said soluble source 

of silica includes a silica alkoxide precursor or tetrachljbrosilane. 



p( t (Previously Added) A process to fonri a mesostructure, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, a water 
and alcohol solvent, an ammonium cationic surfac/ant and an acid catalyst, and 

(b) evaporating said solvent in less than 5 minutes to cause the formation of 
a mesostructure. 



„ ^ • y{ fflgg^ufljy Amended) The process of claim 91 > wherein said solvent is 
evaporated in less than 1 minute. 

^ r (Previouflly Amended ) Thd process of claim 91, wherein said solvent is 
evaporated in less than 1 0 seconds, 

; ' t ~ p£ (rroviouflly Added) Thfc process of claim 91 , wherein the said precursor sol 
contains both dilutant alcohol and alc/hol which is a byproduct of hydrolysis, and wherein 
said mesostructure is a film. 

yg m (Picviouoly AddedY The process of claim 91, wherein said preform is a 
droplet, said alcohol is abyprod^fct of hydrolysis, and said sol is spray dried. 

^ (Pfevi o tu ty A mfeftdc ti) The process of claim 91, wherein the ammonium 
cationic surfactant further includes alkyl triethylammonium chloride or bromide surfactants 
with different chain lengths. 
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(P^eriottsly^ttaftded) The process of claim 4y> wherein the film exhibits an 
index of refraction between 1.16 and that of silica. 

(Fk»v iou&ly Amended) The process of claim ^8, wherein the films exhibit an 
index of refraction between 1.16 and that of silica. 

\£\ (Pyflvioujly Amended) The process of clai/n 79, wherein the mesoporous 
structure is a film and wherein the film exhibits an indfc of refraction of between 1 . 1 6 and 
that of silica. 

(Pye^kms ly - Ainciidcd ) The process <£f claim 85, wherein the mesostructure 
is a film, and wherein the film exhibits an index o^refraction of between 1.16 and that of 
silica. 

; ' y&. (Prcrioucb A mende d)Thf> process of claim 86, wherein the film exhibits an 
index of refraction of between 1.16 and that of silica. 

:; iy( (Proviouoly Amended-) The process of claim 92, wherein the mesostructure 
is a film, and wherein the film exhibits an jhdex of refraction of between 1 .16 and that of 
silica. 



y(s, (Previously Amended) The process of claim 99, wherein the films exhibit a 
index of refraction of between 1.16 and that of silica. 



116.-127 (Canceled) 
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, jh - vfe. (Currently Amended) A calcined mesop^rous silica film on a substrate 
formed by a process comprising: 

dispensing anacid catalyst- and silica precursor- and aqueous, and solvent- and 
surfactant-containing solution on the substrate; 

forming a film on the substrate by rapid evaporation of the solution on the substrate; 



hoating tho film on tho substrata to a tomftoraturo of botwoon about 105 dogrooo G 
and about 600 dogroc i o C to duc nm pmn tho ourfcfctant and calcino tho moaoporous silica film . 

hftatinp the film on the substra te for a/iroe and to a temperature sufficient 
substantia ll y to remove anv resi dual solventj/and 

calcining the film at a temperature/a t or above 350°C. 
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